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[ Abstract! 

The solid-liquid separator has tank (2) provided with interior filter cloth (28) and inlet 
openings (1 1) for a suspension and drain openings (9), removable cover (14) with an auxiliary 
inlet (19) for fluid under pressure, and expandable membrane (16) inserted between the tank and 
the cover. 

The tank is supported by a horizontal rotating shaft and can tilt for removal of the cake 
originating from solid materials forming a very sticky cake. 
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Claims 

1. A solid-liquid separator which has a tank equipped with an interior filter cloth, an 
upper opening for inlet of a suspension and lower drain openings, a removable cover mounted on 
the tank and provided with an inlet for fluid under pressure, and a pressure membrane inserted 
between the interior of the tank and the cover, characterized by the fact that the tank is supported 
by two horizontal rotating shafts, some means being provided for tilting the tank around the 
shafts. 

2. A separator according to Claim 1, characterized by the fact that each of the shafts 
supporting the tank is rotatably supported by a bearing mounted beside a channel above which 
the tank is arranged. 

3. A separator according to Claim 2, characterized by the fact that a transporter is situated 
in the channel, below the tank, this being a mesh transporter allowing drainage of the liquid 
exiting through the bottom of the tank. 

4. A separator according to one of Claims 1 to 3, characterized by the fact that the cover 
of the tank is provided with elements for immobilizing the membrane against the upper edges of 
the tank, as well as a mechanism allowing the cover to be raised. 

5. A separator according to one of Claims 1 to 4, characterized by the fact that the interior 
wall of the tank, which is made of steel, has projecting strips. 

6. A separator according to one of Claims 1 to 5, characterized by the fact that a 
perforated plate is inserted between the interior wall of the tank and a mesh supporting the filter 
cloth. 

7. A separator according to one of Claims 1 to 6, characterized by the fact that the tank is 
in the shape of a truncated cone. 
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The present invention relates to a cylindrical solid-liquid separator according to the 
preamble of Claim 1. 

Different devices are known for the separation of the solids from a liquid, by application 
of pressure on a suspension trapped by a filter cloth placed in a casing. 

Separators have also been designed that allow very effective solid-liquid separation to be 
obtained by application of pressure membranes against a suspension trapped on filter cloths 
placed in casings, and by putting said membranes under pressure by means of another fluid. In 
spite of their good yield, however, such solid-liquid separators have the disadvantage that the 
cake, once separated, still adheres sufficiently to cling to the filter cloths, and to the casings by 
the intermediary of the cloths. Consequently, the cake cannot separate and fall, even after 
removal of the bottom plates of the separators. Furthermore, the usual separators, if they are 
equipped to allow separation of the cake by additional pressure applied from above after removal 
of the bottom, become complicated and costly, which is also a disadvantage. 

The present invention aims to create a solid-liquid separator which makes possible easy 
separation of the cake by tilting a casing, and which still has the advantages of a membrane 
under pressure. 

This aim is attained by the separator characterized by Claim 1 . 

During use, a suspension is placed on a filter cloth which is placed in a casing; it is put 
under pressure, and the suspension is compressed by means of a closed membrane under 
pressure, in such a way as to separate the liquid from the solid; the liquid (water) is evacuated 
through a drain well provided in the casing; the casing is tilted around an axis of rotation; the 
cake is separated from the casing by the displacement of the center of gravity generated by the 
tilting operation, and the cake is caused to fall during the reversal. It is also possible to accelerate 
draining and to facilitate falling of the cake by means of a casing of conical shape. 

The invention will be better understood in view of the description given as an example of 
two embodiments, which are represented in the appended drawings. 

Figure 1 represents a first form of execution of the invention, and 

Figure 2 represents another form of execution of the invention. 

In Figure 1, the reference 1 generally designates a solid-liquid separator. Its cylindrical 
casing 2, with a closed bottom, is supported in a mobile manner by rotating shaft 3 mounted on 
base 4 via bearings 5. On one side of casing or tank 2, gearing 6 is coupled with motor 8 via 
transmission mechanism 7, so as to enable tilting of tank 2. 

The thickness of the wall of tank 2 is determined such that it withstands the required 
pressure. Its interior wall is a sheet made of steel with numerous projecting strips. Provided at the 
base of the wall are the desired number of drain openings 9 oriented towards the bottom. In the 
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drawings, the inside of the steel sheet is represented by a zigzag line for ease of illustration. 
Reference 10 designates an upper flange of tank 2. 

Provided slightly below flange 10 is inlet 11 for a suspension, which is connected to 
suspension vat 12 via pump 13. The tank is closed by cover 14. Pressure membrane 16, held by 
flange 15, is suspended in tank 2. This membrane is immobilized in a sealed manner between 
flange 10 and flange 15 of cover 14. Pressure membrane 16 is attached to cover 14 at the same 
time as its mesh central cylinder 17. An appropriate number of immobilization devices 18 for the 
two flanges 10,15 are arranged along the circumference. Passage 19 for supply of water under 
pressure is provided in the center of cover 14. Passage 19 constitutes an entrance into mesh 
cylinder 17, and it is moreover connected to pump 21 for supply of water under pressure through 
feed pipe 20. Sleeve 22 is provided on cover 14. Hook 23, connected with the sleeve, is 
suspended by chain 25 on pulley block 24 attached to an anchorage, so that it is possible to move 
the cover upward or downward. 

Perforated plate 26 made of steel, whose shape is similar to tank 2, is placed in the tank. 
Plate 26 has numerous perforations. Mesh 27 is arranged inside perforated plate 26. Mesh 27 
also has a shape similar to that of plate 26. 

Filter cloth 28, also of similar shape, is placed in mesh 27. Evacuation channel 29 is 
formed in the base. Provided above channel 29 is mesh transporter 30, at a predetermined 
distance from the bottom of the tank 2. 

Cover 14 is set on tank 2, as represented, by means of chain 25 and pulley block 24, so 
that flanges 10 and 15 exert a squeezing force on inserted membrane 16. The tight clamping of 
pressure membrane 16 is ensured by immobilization mechanisms 18. 

Feed pump 13 is then started in order to fill the interior volume of the tank. 
Consequently, membrane 16 is maintained in its contracted state, in contact with cylindrical 
sleeve 17. 

After filling, a valve on the suspension feed pipe is closed in order to stop arrival of the 
suspension. Water under pressure is introduced by means of pump 21 into tank 12 through feed 
passage 19 attached to cover 14. Consequently, membrane 16 receives this pressure via support 
cylinder 17, and expands outward. 

The pressurization and expansion of membrane 16 bring about compression of the 
suspension in tank 2 and an output from the solid-liquid separation. When this separation begins, 
the water of the suspension filters through cloth 28. It then passes through mesh 27 and runs 
downward; then it passes through the perforations of perforated plate 26 and descends along the 
grooved interior surface of tank 2. The water then leaves through drains 9; it runs downward, 
through mesh transporter 30, and it is evacuated through channel 29. 
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In the above process of solid-liquid separation, the water pressure, which is applied inside 
membrane 16, is rather high, so that the compression exerted on the suspension is necessarily 
high. Consequently, the suspension becomes very viscous and acts in such a way as to compress 
filter cloth 28 in the direction of the thickness of the cloth. This cloth leans, with its exterior 
surface, against metallic mesh 27 which is in contact with the flat surface of perforated plate 26. 
Metallic mesh 27 therefore acts as a buffer or absorber, which has the effect not only of reducing 
the compression of the filter cloth but also of preventing the clogging of cloth 28, which can be 
elastically pushed into the spaces of the openings of mesh 27. 

By means of the above mechanism, filter cloth 28 can continue its filtering activity in a 
satisfactory manner without clogging, even under the pressure exerted by membrane 16. 

At the end of the solid-liquid separation, cover 14 is removed by loosening 
immobilization mechanism 18, and motor 8 is actuated. This results in rotation of shaft 3 and of 
tank 2. During the rotation of tank 2, the center of gravity of the cake that remains in this tank 
after the solid-liquid separation is displaced under the influence of gravity, and the cake can 
easily be separated from filter cloth 28 or come out with this cloth. 

When one turns tank 2 towards the front and towards the rear by a small angle after 
having tilted it, in such a way as to exert a certain vibration and to obtain a suitable separation of 
the cake, the cake separates and falls by its own weight. The vibration operation can be 
eliminated when the cake falls completely by its own weight. The separated cake is evacuated to 
the exterior of the system by mesh transporter 30. 

When the solid-liquid separation is finished, motor 8 again rotates to return tank 2 to its 
normal position. Cloth 28 is put back in place, and pulley block with chain 24 is maneuvered in 
order to lower cover 14, which is provided with pressure membrane 16, by means of chain 25. 
Flanges 10 and 15 are centered; then tank 2 and cover 14 are assembled by means of 
immobilization mechanism 18. It is then possible to proceed again with a normal solid-liquid 
separation. 

Tilting and righting of tank 2 are done by rotation of this tank towards the front and 
towards the rear, in such a way as to avoid twisting or deterioration of a flexible feed pipe 
connected to suspension inlet 11. Maintenance operations, for example, replacement and 
washing of the filter cloth, can be executed during tilting of the tank. 

In the solid-liquid separation described above, the force of compression exerted on the 
cake by pressure membrane 16 is relatively great. In order that the cake be suitably dehydrated, 
filter cloth 28 and mesh 27 are combined indirectly with one another in order to maintain the 
elasticity of filter cloth 28 or to prevent the latter from penetrating into the openings of the mesh 
and obstructing it. Thus, the cake is sometimes stuck very strongly to tank 2. 
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In order to avoid this problem, tank 2' in the embodiment represented in Figure 2 has a 
truncated conical shape. When tank 2' is tilted and made to oscillate as described above in order 
to effect elimination of the cake, this elimination is improved by the conical shape of the tank. 
Even if filter cloth 28' is pushed beyond metallic mesh 27' and vice versa, conical mesh 27', in 
contact with perforated plate 26', slides on the latter. Consequently, the cake can be separated 
from filter cloth 28' and from mesh 27' and fall on transporter 30. 

In practice, a number of cloths 28' and meshes 27' are preferably prepared in order to 
allow substitution of them when one dries them for reuse, after elimination of the cake. 

Filter cloth 28 can of course be expandable. As described above, the solid-liquid 
separator described comprises a cover which carries a pressure membrane and a tank containing 
a filter cloth, said tank being supported on a rotating shaft, which allows extraction and falling of 
the cake from the tank by gravity through simple tilting of the tank. 

The tank turns because it is mounted on a rotating shaft and the center of gravity is 
displaced, which makes it possible to remove the cake easily. Furthermore, extraction of the cake 
can be facilitated by use of the inertial force caused by repeated oscillations of the tank in the 
tilted state. Easy separation is thus obtained, which cannot be obtained in known separators of 
the type with an open bottom. 

The present separator also has the advantage of allowing a very regular separation of the 
cake, thanks to the conical shape of the tank, and transport of the separated cake is easy, thanks 
to installation of the tank above a transporter. 
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